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Abstract 
This paper gives a simple introduction for the UWB radar and its definition. The principle of the radar will be a 
represent in details. Excellent materials penetration is a fundamental advantage to UWB radar. This point can be used 
to detect the signals of life without touching anyone. Since the human body’s chest wall movement can be assumed a 
simple harmonic motion, the chaos theory can be applied to detect the low-frequency signal. There are several 
advantages including high resolution and accuracy. This method is simpler compared with the traditional means. 
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1.Introduction  
UWB(Ultra Wide Band) wireless communication has become one of the hottest technology in the 
physical layer as a short distance and high speed communication in recent years[1].Today, our spectrum 
resources are increasingly crowded. Wireless communications are in an urgent need for a new path. UWB 
can be a good solution to this problem. It has many advantages. It can be used in military, a family, 
intelligent traffic network applications, and its superior performance will be increasing displayed. At 
present, many famous large companies, research institutions, standardization organizations all over the 
world are involved in the study of wireless technology Ultra Wide Band actively. They also devote 
themselves to developing and standardizing the UWB. And our country doesn’t have a scale in these 
technical studies. 
2.The Current Situation 
LLNL institute in Stanford University set about searching the application of the UWB radar in 
biomedicine field in USA in 1994. And in the same year they got a patent in the United States on AUG. 9th. 
The Massachusetts institute of technology went in for the subject of radar stethoscope teaching projects 
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work. In the journal science and technology, they used the photographs and experimental dates to describe 
the UWB radar applications in the biomedical. And they introduced a special UWB radar which made by 
the Stanford University. This kind of UWB radar can detect the body's signals of breathing and heartbeats. 
They use the gate of space technology for the scan of the fault age. This technology can make the 
minimum distance to 2cm.Moreover,it can restraint the interference of the noise. to the respiration and 
heartbeat from the external environment as much as possible. By the use of the high magnify antenna the 
maximum distance is 100m [2]. 
The main study direction of UWB radar focuses on the research of respiration, the application of sound 
mechanism, and cardiology at present. 
3.The Principle of UWB Radar 
By not using frequency up-conversion, the UWB spectrum is located as close to DC as possible. Since 
most materials exhibit rapidly increasing attenuation with frequency, UWB radar has a very significant 
advantage in materials penetration. Tests show that 200ps pulses freely penetrate gypsum, wood and 
concrete walls. Excellent materials penetration is a fundamental advantage to UWB radar and will allow 
their installation behind walls and appliance panels above ceilings and below floors [3]. 
We use the radar wave of UWB as the media of the life-detection. We make the reflected signals of the 
chest wall of the movement integration, magnify, and filtered. And then the signals will be sent to the 
computer processing through A/D gathering card. So we can use the method of the digital signal 
processing to undefined the feeble signals from the reflected wave of the vital signs such as respiration and 
heartbeat. The computer accomplishes the control of the electro-circuit delay. In this way we can measure 
the distance between human and the radar accurately [4].The principle block diagram as Fig1. 
Figure 1. the principle block diagram 
The impulse oscillator produces 6mhz pulses. The pulses go through the process of the ordering form 
and fast pulse concrete circuit to generate 250ps narrow pulses. The pulses are  radiated through the 
transmitting antenna. The echo signal reflected from chest wall movement by the body will be received by 
the sampling circuit. The pulse oscillator circuit generates a signal through the delay of 200ps the narrow 
gate pulse which is considered as the received signal from the selected ones. The signal after receiving 
output sampling will go into the integrator to accumulate the received signal. With thousands of pulses 
accumulated we can get the information to detecting movement of human life. Then the signal passes 
through the amplifier circuit and band-pass filter circuit to detect breathing and heartbeat. Finally, it 
reaches A/D acquisition card to display and use the digital signal processing to put ultra-wideband radar 
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range gate into the control. The adjustable delay circuit controls the distance of ultra-wideband radar, and 
the pulse width which generated from the distance gate determined the spatial resolution of UWB radar. 
4.Signal Analysis of Human Life 
Taking detecting the body's respiratory signal as an example, we assume that the human body’s chest 
wall movement is a simple harmonic motion whose frequency is sȦ  and margin is A. 
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In this way we get the signal which is related with the target frequency.  
4.1.The frequency of human breathing  
The frequency of human breathing is below 0.5Hz in general, heartbeat about 60-100 times per minute 
that means the frequency is 1.0Hz to 1.6Hz. So digital filter can be used to isolate the two signals. When 
the signal passes through the system it will be changed the frequency components of the relative size and 
phase, or even more removed certain frequency components. We call this kind of process as filtering. The 
extraction of respiratory signal is the process that we get the breathing signal from the detected mixed-
signals which go through the low-pass filter. As the breathing extent is much greater than heartbeat extent, 
we can clearly see the periodic changes in breathing in mixed-signals. However, due to modulation of the 
heartbeat signal and substrate noise, the respiratory signal appears irregular burr edges. The low-pass filter 
can eliminate these glitches and present the respiratory signal clearly. 
Figure 2 is a detected 30 seconds long baseband output signal. 
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
Figure 2. the waveform of the respiration 
From the figure we can see the cyclical changes in respiration is significantly. Figure 3 is the signal 
through the low-pass filtering and we obtain the respiratory signal, 
 we can see a smooth curve, 30 seconds 9 times breathing, respiratory rate is about equal to 0.3Hz. 
Figure 3. the waveform of the filtered respiration 
4.2.Extraction of heartbeat 
The extraction of the heartbeat signal is the process which we get the heartbeat signal from the detected 
mixed-signals which go through the properly filter. We can see from Fig4, the significant respiratory cycle 
with a heartbeat signal can be seen on the modulation. However, due to respiratory extent is much greater  
than heartbeat extent, the heartbeat periodicity is still very vague. In addition, heartbeat signal is 
submerged in the respiratory signal at some points. We use the filters to extract the heartbeat signal. We 
can see the heartbeat signal extracted with a very regular periodicity from Figure4 clearly,38 times 30 
seconds heart rate, heart rate is approximately 1.3Hz. 
Figure 4. the waveform of the filtered heartbeat 
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4.3.Spectrum Analysis 
The spectrum analysis is a means which converts the time domain signal to frequency domain signal to 
analysis. Generally we use Fourier transform or fast Fourier transform(FFT).The time-domain signal can 
be converted into the frequency domain by this means. Frequency spectrum analysis in signal processing 
has a very important position. That is because frequency-domain waveform can tell us a lot of information 
which is not in the time domain. When we analysis the signal time-domain, we will find the same time 
domain parameters sometimes, but it does not explain exactly the same signal. Because the signal is not 
only change with time, but also with the frequency, phase and other information else. This requires further 
analysis of the frequency of the signal structure. And the signal should be described in the frequency 
domain. In the frequency domain, we can also be associated with the signal harmonics. Calculating 
breathing, heartbeat law also requires the periodic change in the frequency domain analysis [5]. 
We can see the heartbeat frequency domain waveforms as follows˖
Figure 5. the waveform of the heartbeat and respiration in frequency domain 
4.4.Chaos detection 
The basic meaning of stochastic resonance is a nonlinear bitable system which is in the weak noise and 
small under the action of periodic modulation signal. As the input noise intensity increased, the output of 
the signal to noise ratio not only does not reduce, but also significantly increase. And there is an optimal 
input noise intensity which can generate the highest the output of the signal to noise ratio in the system. 
Stochastic resonance provides a new, completely non-traditional method which can accurately extract the 
weak signal effectively with the noise existing. This paper gives the figures when the detected signal is 
approximately equal to, far away from the frequency of human’s breathing. 
Figure 6. two frequencies are almost same 
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               Figure7.two frequencies are same                        Figure8.two frequencies are quite different 
5.Conclusion 
Through this experiment, we find the method based on ultra-wideband radar signal detection of human 
life(respiratory and heartbeat) is effective. The theoretical analysis and simulation demonstrate that it is 
reasonable. It can be a completely non-invasive detection to the signal of breathing, heartbeat, and the 
UWB radar has a very high spatial resolution. It can also detect the signal of the bowel movements, blood 
flow, etc. This can be achieved on the human body multi-parameter monitoring of vital signs. Analysis and 
simulation show that the method is suitable for the detection of the requirements of UWB radar. 
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